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^;.^v:.    REPORT    ON   --''^f-;:^^'"  -■  ■■ 

BA.IE   VERTE    C^ZSTAL. 


OTTAWA,  19th  Febhuarv,  1873. 

The  itoNORABLE  H.  L.  Langevin,  G.  B.,  Ministeii  of  Public  Works,  Ottawa, 
Sir, 

After  having  given  Mr.  Reefer's  exhaustive  report  on  the  Bay  Verte  Canal 
the  best  consideration  I  am  able  to  apply  to  that  subject,  I  fully  endorse  the 
conclusions  he  has  arrived  at  both  as  to  the  selection  of  the  best  and  most  effi- 
cient line  for  the  Canal ;  the  proposed  mode  of  construction,  and  his  estimaie 
of  its  cost. 

He  has  located  the  Canal  on  the  shortest  routo  between  Bay  Verte  and 
Cumberland  Basin  with  the  lowest  sumnnt,  therefore  requiring  leasr,  amouut 
of  lockage  and  the  smallest  amount  of  earth  and  rock  excavation. 

The  entrances  to  the  Canal  are  safe  and  obtained  at  less  cost  in  the  erec- 
tion ef  piers,  &.C.,  &c.,  than  on  any  of  the  other  suggested  routes.        .'  < 

The  provision  for  the  supply  of  water  based  on  the  largest  amount  of 
traffic  each  way  is  more  than  sufficient.  ..:,.- 

I  would  however  recommend  that  the  cutting  through  rock  at  the  summit 
of  the  Canal  be  reduced  from  100  to  50  feet  in  width.  The  length  of  this  cut- 
ting being  f  nly  about  1^  mile,  a  width  of  50  feet  will  in  my  opinion  be  suffi- 
cient, anc'  whilst  it  will  not  injuriously  affect  the  traffic  on  the  Canal,  it  will 
materially  reduce  the  cost  of  construction. 

In  regard  to  the  plan  suggested  by  Mr.  Keofer  of  making  use  of  the  power 
of  the  tide  to  remove  a  very  large  portion  of  the  earth  from  the  prism  of  the 
Canal,  it  must  be  said  that  considerable  advantage  will  be  derived  from  the 
plan,  if  it  should  a3  I  have  every  reason  to  believe  it  will  work  satisfactorily. 

It  will  have  the  effect  of  reducing  the  cost  of  earthwork  and  the  regular 
semi-diurnal  action  will  secure  constant  progress  irrespective  of  weather  and 
independant  of  manual  labour,  a  very  important  question  at  present. 

T  would  at  the  same  time  suggest  that  in  the  arrangement  of  carrying  on 
the  work  according  to  Mr.  Reefer's  plan  and  his  recommendation  to  let  the 
portion  from  Laplanclie  to  Tidnish  m  one  contratt  at  a  bulk  sum,  that  care  be 
taken  in  the  selection  of  the  parties  *o  whom  the  earecution  6i  the  work  will 
he  entrusted. 


y  ■%: 


The  plan  propose'!  is  simple,  but  it  requires  to  be  carried  out  by  men  of 
experience,  inU'lligenco,  and  possessed  of  meaus  siiflicient  to  secure  tlie  requi- 
red plant,  such  as  Dredges,  Harrows,  applian;es  for  rapidly  removing  boulders, 
ftc,  ^-.c,  and  such  other  mechanical  aid,  as  nay  appear  to  b'3  necessary,  and 
as  will  suggest  itself  during  the  progress  of  the  work. 

I  have  the  honor  to  be 

.*■    '^  ...      Sir, 

i  Your  obedient  servant, 

\' 

...     ;  G.  a  GZOWSKI. 


BALE  VERTE  CANAL. 


Peport  on  the  Location  Siiuvey  of  the  Laplanche  and  Tidnish  Line. 


To  the  Honorable  U.  L.  Langevin,  C.  B.,  Minister  of  Public  Works,  Ottawa. 

Sir, 

The  location  survey  of  the  Bale  Verte  Canal,  on  the  Laplanche  and 
Tidnish  line,  as  recommended  by  me  and  approved  by  Mr.  Gzowski  in  our 
report  of  the  27th  August  last  ;  and  for  which  I  received  your  authority  on 
the  10lh  September  last  is  comple.led,  and  1  have  now  the  honor  to  submit 
the  following  report  and  plans  in  reference  thereto. 

The  plans  accompaying  this  report  embrace  the  two  lines  explored  in 
New-Brunswick  under  your  authority  of  the  7th  November  last,  one  by  the 
Memramcook,  and  the  other  by  the  Ixuid  of  the  Peticodiac  and  Shediac  Har- 
bour, and  are  such,  I  trust,  as  v/ill  for  ever  set  at  rest  the  question  of  the  best 
route  for  th'>  Canal. 

The  plans  and  documents  submitted  with  Ihiis  report  are  : 

I.  Mr,  Stark's  report  on  the  surveys,  with  his  plan  and  profile  of  the  loca- 
tion survey  of  the  Laplanche  and  Tidnish  line,  and  his  plan  and  profiles  of  the 
lines  explored  in  New-Brunswick  by  Memramcook  and  Moncton  to  Shediac, 

n.  Comparative  profiles  of  the  six  projected  lines  between  the  Bay  of 
Fundy  and  the  Northumberland  Straits,  namely  : — 

1.  The  Laplanche  and  Tidnish  line  as  located  under  my  directions. 

2.  The  Laplanche  and  Tidnish  line  according  to  the  Departmental  survey. 

3.  The  Missiquash  line  according  to  the  Departmental  survey. 

4.  The  Au  Lac  and  Tidnish  according  to  the  Departmental  survey. 
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5.  The  Mcmramcook  and  Shodiai  line  according  to  Mr.  Stark  j  survey.  , 
<).  The  Peticodlac  and  Shediac  line  according  to  Mr.  Stark's  s\irvey.       '  ' 

These  profiles  are  all  drawn  to  the  same  scale  40  feet  to  an  inch  vertical, 
and  2,000  feet  to  an  inch  horizontal,  and  present  a  clear  distinct  picture  to  the 
eye  of  the  relative  amount  of  work  to  be  encoiinlorcd  in  each. 

III.  A  general  Mapof  the  Isthmus  of  Chif;iiectoand  of  a  portion  of  New- 
Brunswick,  showing  the  several  lines  projected  for  a  Ship  Canal  to  connect 
the  waters  of  tlie  Hay  of  Fundy  witli  those  of  the  Northumberland  Straits  ai 
Uaie  Verte  and  Shediac  Bay,  compiled  from  tiu?  admiratly  charts  and  from 
recent  surveys  of  the  Department  of  Public  Works. 


APPENDIX  CONTAINING 


•If  mV    ,- 


Bay  of 

s. 
survey. 

y- 


(1.)  Comparative  statement  of  quantities  of  work  to  he  performed  on  the 
located  line  and  other  proposed  lines  between  the  Bay  of  Fundy  and  the 
Northumberland  straits. 

(2.)  Copy  of  Memorandum  on  Baie  Verte  Canal,  by  Messrs.  Gzowski  and 
Keefer,  2nd  May  1872. 

(3.)  Copy  of  their  2nd  report  on  same  subject,  22nd  May  1872.  •' 

(4.)  Copy  of  ii'rd  report,  on  same  subject,  27th  August  1872. 

(f).)  Copy  of  sailing  directions  Gulf  and  River  St.  Lawreiu^e,  (1871),  relating 
to  Pugwash,  Baie  Verte  and  Shediac  Harbours  including  Cape  Tormenline. 

(6.)  Copy  of  sailing  directions  Bay  of  Fundy,  Chignecto  Bay  and  Cum- 
berland Basin'extracted  from  sailing  directions  of  Commander  G.  F.  McDou- 
gall,R.  N.  1871. 

The  difTicullies  to  be  encountered  in  the  constriiclion  of  a  Ship  Canal 
through  this  Isthmus,  are  no  doubt  of  a  formidable  character,  and  in  some 
respects  peculiar.  Nature  has  interposed  a  barrier  between  the  waters  which 
they  cannot  pass  without  serious  effort  fro^i  the  art  of  man.  Where  the  land 
divides  the  streams  that  How  to  either  bay,  we  might  naturally  expect  to  And 
a  barrier  of  solid  rock.  This  has  been  traced  out  and  measured  and  at  the  very 
lowest  point  it  has  been  ascertained  to  be  a  mile  and  a  half  across  with  15 
feet  of  the  crest  to  be  cut  through.  The  material  is  a  soft  red  sandstone. 
Throughout  the  rest'of  the  summit  level  it  will  be  necessary  to  cut  a  Canal 
22  feet  deep  through  Clay  to  give  a  safe  1.5  feet  navigation. 

But  the  tidal  phenomena  are  those  which  present  the  greatest  difficulties, 
and  they  are  such  as  the  history  of  engineering  furnishes  no  example.  The 
entrances  to  the  Canal,  are  likewise  betel  with  difficulties,  but  it  is  believed 
that  none  of  these  are  insurmountable.     With  care  and  skill,  and  the  judi- 
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cious  application  of  the  samo  principlos,  as  have  guidrd  and  govorncd  the 
construction  of  the  grrat  engineering  works  of  the  nay,  th(!  opening  of  a 
canal  by  th-i  line  I  have  selected  is  not  only  praclicahlo  and  feasible,  but  can 
be  executed  at  a  reasonable  cost.  i  i, 

THE  LAPLANGIIE  AND  PIDNISII  LINE. 

This  line  has  been  located  by  M,  Stark,  for  the  most  part,  in  strict 
accordance  with  the  course  indicated  for  it  in  my  report  of  the  STth  August 
last,  after  having  made  my  first  personal  examination  of  the  groiuid.  The 
only  variation  from  the  projected  line  is  at  the  snnunit  biUween  the  bays. 
Here  it  was  found  after  passing  Long  Lake  that  the  lowest  ground  did  not 
represent  the  least  work  :  for  by  swerving  to  the  eastward  he  found  the 
watershed  occupied  by  a  deep  spongy  moss  resting  on  what  might  in  former 
ages  have  been  a  lake,  but  which  is  now  wholly  occupied  by  this  veg  table 
growth,  for  a  space  of  a  cjuarter  of  a  mile  in  wiin,  a  mile  and  a  half  in 
length  and  for  a  depth  varying  from  10  to  20  feet,  the  greatest  depth  being  in 
the  middle.  Mr.  Stark  reports  the  substance  of  this  moss  as  "  entirely  free 
from  any  mixture  of  sand  or  soil,  being  simply  a  growth  of  vegetation. " 

Under  this  moss  we  find  the  red  clay  from  10  to  15  feet  deep  resting  on 
the  old  red  sand  stone,  the  surface  of  which  is  a  little  below  the  low  water 
surface  of  the  canal.  This  sandstone  is  a  very  soft  rock  to  excavate,  and  is  by 
no  means  a  serious  obstacle  to  the  construction  of  a  canal.  It  is  believed  that 
the  moss  when  drained  can  mostly  be  removed  by  burning,  and  so  reduce 
the  summit  excavation  to  an  average  depth  of  28  feel  at  the  passing  of  the 
watershed.    The  located  fine  passes  lengthwise  through  this  moss. 

To  ascertain  the  feasibility  of  the  canal,  the  discovery  of  a  practicable 
pass  through  this  watershed  was  the  first  object  to  which  attention  was  directed. 
The  facts  which  have  been  developed  by  the  survey  have  put  the  matter 
beyond  question,  as  may  be  seen  by  reference  to  Mr.  Sark's  report,  as  well  as 
to  the  comparative  profiles,  and  the  comparative  statement  of  quantities 
herewith  submitted.  Entertaining  no  doubt  on  this  point  the  centre  line  of 
the  canal  has  been  established  throughout  and  the  nature  of  the  soil  excimined 
by  borings  at  intervals  of  500  to  1,000  feet.  The  profile  furnished  by  Mr.  Stark 
represents,  in  this  approximate  way,  the  quantity  of  clay,  sand,  rock  and  moss 
likely  to  be  found  in  the  excavation. 

It  is  not  improbable  that  some  further  improvement  may  yet  be  made  in 
the  location  so  as  to  avoid  rock  cutting,  but  in  other  respects  the  line  which 
has  been  run  out  may  be  considered  as  final,  and  the  work  may  be  la'd  out 
from  it. 

This  line  begins  at  the  Mouth  of  the  Laplanche  as  t  ifore  stated  and  runs 
in  a  straight  line  to  Fox's  Point.     Crossing  the  Inlei colonial  Railway  at  the 


I 
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bend  of  the  Laplanche.    From  Fox's  Point  it  trends  to  thf»  westward,  passing 
over  lov/  wet  ground  to  Long  Lake. 

it  passes  through  this  lake,  through  the  mossy  swamp  before  doscriDed, 
I'  rough  the  Black  asli  swamp  and  descends  the  liUlo  west  Branch  of  the 
Tidnish,  and  locks  down  into  the  Tidnish  a  little  above  Doyle's  N'ill.  Thence 
to  Baie  Verle  the  canal  will  occupy  the  main  Channel  of  this  rivei,  which  is 
to  be  raised  5  feet  over  high  water  of  Baie  Verto  by  a  dam.  across  its  mouth, 
and  the  channel  straightened  by  cuts  across  the  flats  at  the  base  of  the  upland 
ric'ges.  The  tide  now  Hows  up  the  Tidnish  as  far  as  Poylos  Mill  Dam.,  and 
the  raising  of  that  River  5  feet  for  the  purpose  of  reducing  the  quantity  of 
excavation  will  render  it  necessary  to  cancel  this  Mill  priviJr^!.  The  canal 
with  this  raised  level  is  to  be  carried  across  the  rioint  of  lowland  to  Tidnish 
head,  and  thence  by  a  sea  embankment  2^  miles  long  over  the  shallows  of 
he  bay  to  the  4th  Lock  which  is  to  bo  placed  under  shelter  of  the  rocky  reef 
projecting  out  from  Wick's  Point  (called  Roache's  Head  in  the  admiralty  charts) 
and  joined  to  the  main  land  by  another  embankment  1,600  feet  in  length, 
run  out  from  that  point.  The  two  parallel  entrance  piers  at  this  end  of  the 
canal  will  be  about  1,800  feet  in  length,  and  will  runout  in  a  N.  N.E.  direction 
to  15  feet  water  at  low  water.  At  the  south  end  of  the  canal  there  will  be  but 
one  pier  which  will  be  placed  on  the  west  side,  its  lenght  will  be  about 
2,500  feet.  It  will  be  backed  up  on  the  west  side  by  the  earth  taken  from 
the  excavation  of  the  Lock  pit.  ■  , 

There  will  be  four  locks  on  this  Canal,  one  of  which,  the  2nd  from 
Cumberland  Basin  will  be  a  guard  lock  with  reverse  gate  to  keep  out  all 
spring  tides  above+92  which  represents  the  high  water  surface  of  the  Canal 
and  corresponds  with  the  present  level  of  Long  Lake.  The  first  lock  will  be 
situated  just  within  the  mouth  of  the  Laplanche  where,  lying  embayed,  it 
will  be  protee  I'd  from  the  strong  tidal  currents  flowing  to  and  from  the 
Macan  and  Hebert  Rivers,  and  from  the  winds  (vhich  sweep  up  the  Bay  of 
Fundy  by  the  protecting  point  formed  by  the  Minudie  [Main-d-Dieu^)  Marshes. 

The  second  lock  will  be  separated  from  the  first  by  a  basin  60o  feet  in 
length.  These  tw9,  Ipcks  must  h^ye  their  walls  carried  up  to  the  same 
height.  .  "^ 

The  first  will  have  a  lift  varying  from  0  to  12  feet,  the  second  a  lift 
varying  from  0  to  10  feet  towards  Bay  of  Fundy,  and  from  0  to  10  feet  towards 
Baie  Verte. 

The  3rd  lock,  near  Doyle's  Mill,  will  have  a  lift  varying  from  4  to  10  feet, 
and  the  4th  lock  at  Week's  point  a  lift  varying  from  5  to  15  feet. 

The  summit  level  between  the  2nd  and  3rd  locks  is  12|  miles  long  and 

■V^rill  have  a  variable  surface  of  6  feet  below  Long  Lake  in  order  to  provide 

torage  for  an  adequate  supply  of  water  for  the  navigation.    High  water  in 

this  level  will  be  92  feet  above  datum  and  will  be  on  a  level  with  Long  Lake 

and  the  series  of  smull  lakes  at  the  heal  of  the  Laplanche,  while  low  water 


8 


M 


will  be  86  feet  above  datum. — Datum  being  assumed  50  feet  under  ordinary- 
low  water  as  i:.  tlie  Departmental  Survey. 

The  sills  of  the  entrance  lock  at  the  mojth  of  the  Laplanche  will  be 
placed  at  +55  above  Da^um  so  that  vessels  oi  15  feet  draught  can  enter  when 
the  water  stands  at  +70, 

The  mean  level  of  the  sea  as  reduced  from  the  tidal  observations  of  the 
Departmental  Survey  is  found  to  be  +  71,  60  above  datum,  so  that  the  Canal 
can  be  used  for  12^  cut  of  every  24  hours. 

Itis  one  of  the  remarkable  results  of  this  survey,  and  goes  to  confirm  the 
accuracy  of  the  tidal  observations,  that  the  mean  level  of  the  sea  is  found  to 
be  the  same  in  both  bays— namely  +  71,  60  above  datum. 

The  sill  of  the  entrance  lock  at  Bale  Verte  will  be  placed  al+52  above 
datum  in  order  that  vessels  may  enter  it  at  any  time  of  tide.  This  is  done 
because  it  is  so  easy  to  make  provision  for  continuous  lockage  at  this  end  of 
the  Canal.  It  is  only  necessary  to  sink  ♦he  lock  sills  and  entrance  piers  3  feet 
lower  than  at  the  west  and  to  gain  this  great  advantage  for  vessels  entering 
and  departing  from  this  end  of  the  canal. 

The  length  of  the  second  reach,  between  the  3rd  and  fourth  locks  is 
7  7/10  Miles. 

The  total  length  of  the  Canal  between  the  entrance  locks  on  the  located 
line  is  20^  miles. 

The  direct  course  on  an  air  line  from  the  mouth  of  the  Laplanche  to 
Tidnish  Head  is  17.  10  miles.  The  distance  between  the  same  points  on  the 
located  line  i  (8.  37  miles  ;  the  difference  being  due  to  *he  fact  that  to  save 
cost  the  canal  has  followed  the  lowest  ground  through  the  summit,  and  then 
several  windings  of  the  Tidnish  Valley. 

The  bottom  of  the  summit  level  having  been  assumed  at  +  70  above 
datum.  The  general  depth  of  cutting  through  the  marshes  will  be  22  feet. 
Tile  highest  point  on  this  summit  is  on  the  moss  already  described  48  feet, 
above  Canal  bottom  and  deducting  from  this  20  feet  for  the  thickness  of  the 
moss,  the  solid  excavation  arross  the  water-shed  ,s  reduced  to  28  feet  as 
before  stated,  or  only  G  leet  above  the  general  level  of  the  marshland. 

For  a  canal  of  the  dimensions  rccouin- ended  by  the  Canal  Comniisslon, 
100  feet  at  bottom  with  16  ♦'jet  depth  of  water  to  afford  15  draught  for  vessels, 
with  slopes  in  clay  2  to  !,  and  in  rock  ^  to  one,  Mr.  Stark  reports  that  the 

total  quantity  of  earth  e.xcavation  on  the  looited  line  will  be 9,160.000 

of  rock  excavation 440,000 

and  of  the  moss  most  of  which  can  be  > 
removed  by  draining  and  burning, )  1,090,000 

The  quantity  of  rock  excavaL'on  may  be  materially  reduced  by  (1)  shifting 
the  line  so  as  to  avoid  the  40,000  cubic  yar'^:.  shown  on  the  profile  at  Black 
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V  ordinary  Point  and  Fox's  Point,  and  (2)  hy  reducing  the  bottom  width  of  the  rock 

cutting  thiougli  the  watershed  to  50  feet.    But  in  oider  to  nialie  a  fair  com- 
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parison  of  this  line  with  the  other  projected  lines  it  is  considered  proper  to 
state  the  fufl  quantities. 

THE  MEGHANIGHAL  STRUCTURES. 

Besides  the  four  locks  before  mentioned,  tiiere  will  be  required  for  the 
proper  furnishing  and  service  of  this  canal. 

A  supply  and  stop^ate  at  the  bond  of  the  Laplanche  near  the  crossing  of 
the  Intercolonial  Railway,  fitted  with  reveri^e  gates  so  as  to  serve  the  purpose 
of  supplying  and  emptying  the  summit  level  when  required,  and  high  enough 
to  shut  out  all  tides  above  +  92,  the  high  water  level  of  the  canal. 

Two  waste  weirs  v/ith  tlood  gates  one  near  the  Tyndal  Road  to  let  off  the 
food  waters  from  th ;  summit  level  into  the  Tidnish,  and  the  other  in  the 
Dam  at  the  mouth  of  the  Tidnish.  These  must  be  constructed  to  regulate  the 
water  level  in  the  first  and  second  reaches  and  also  to  afford  the  means  of 
emptying  those  reaches  for  convenipuce  of  making  repairs. 

One  sing'e  t?ack  Railway  swing  bridge  at  the  crossing  of  the  Intercolonial 
Railway.  It  will  be  of  wrought  iron,  balanced  on  a  central  pier  of  solid 
mason'-y,  with  two  openings  of  50  feet  each  to  admit  of  vessels  passing  in 
both  directions  whenever  the  Bridge  is  open. 

The  abutment  walls  will  likewise  be  of  solid  masonry.    These  and  the 
^central  pier  will  be  protected  by  means  of  pile  fenders.    The  pier  and  abut- 
ments will  rest  upon  a  wooden  platform  e.xtending  all  across  the  Canal  and 
Isheet  piled  at  the  ends  to  protect  the  channel  from  erosion  w  hen  the  water  is 
Idrawn  off  to  scour  out  the  bottom. 

One  wooden  swing  bridge  across  the  chamber  of  the  2nd  lock,  and 
lanolher  across  the  chamber  of  the  3rd  lock.  Four  common  Road  Bridges  at 
(I)  the  Main  road  betwcbu  Amherst  au:l  Sackville,  (2)  the  Eddy  Road,  (3)  the 
TyT}ial  Road  and  (i)  the  main  road  b(  tween  Baie  Verte  Village  andPugwash. 
These  four  bridges  to  be  of  wood,  single  track  and  presenting  each,  one 
opening  of  fifty  feet.  The  piers,  and  abutments  to  be  of  pile  work  protected 
I  by  pile  fenders. 

Besides  these  bridges  it  may  be  necessary  at  certain  intermediate  stations 

^  to  provide  scows,  as  on  the  Boauharnois  Canal,   for  the  accommodation   of 

'the   landed   proprietors.    These  will  he  moored  in  little  nooks  or  bays  cons- 

1  tructed  for  the  purpose,  and  Jje  worked  by  wire    ropes  or  chains  stretched 

'across  the  Canal  and  lying  on  the  bottom. 

It  will  not  be  necessary,  to  construct  more  than  one  culvert  under  this 

'canal  throughout  its  whole  length  from  sea  to  sea.    This  will  be  at  the  bend 

of  the  Laplanche  near  the  crossing  of  the  Railway,  for  the  purpose  of  giving 
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an  outlet  for  the  backwater  from  the  aboideau  under  the  Railway  near  the 
crossing. 

It  may  be  built  of  timber,  or  a  cast  iror  pipe  may  be  laid  under  the 
canal  to  answer  the  purpose. 


J) 
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WATER  SUPPLY. 

Without  an  abundant  supply  of  water  the  construction  of  a  Canal  would 
be  utterly  futile,  unless  it  can  be  clearly  shewn,  that  it  is  ample  to  afford 
continuous  lockages  in  both  directions,  rluring  the  time  the  C;'nal  can  be 
approached  ;  and  a  large  per  centage  in  addition  to  make  up  for  leakage  and 
evaporation,  this  canal  should  never  be  undertaken.  But  I  think  it  must  be 
admitted,  from  the  facts  I  have  to  communicate  on  this  point,  that  this 
question  is  placed  beyond  doubt. 

It  is  proposed  as  stated  in  my  former  report  to  fake  the  s  i;.ply  from  two 
sources — first,  from  the  high  water  of  the  Bay  of  Fundy  ;  secondly  Iiora  the 
reshwater  lakes  at  the  sources  of  the  Laplanche.  As  before  slated,  Round 
Lake,  Long  Lake  and  the  other  smaller  Lakes  which  feed  the  Laplanche  are 
nearly  all  on  the  same  level,  +  92  feet  above  oatum,  and  on  a  level  with  the 
surface  of  the  Amherst  marshes.  Indeed  between  Long  Lake  and  Fox's  Point 
for  about  2i  miles  in  extent  Lhe  whole  country  seems  to  be  afloat.  The  surface 
of  these  lakes  is  therfore  assumed  as  the  high  water  level  of  the  Canal,  the 
lowest  being  +  86  above  datum.  This  variable  level  of  6  feet  affords  the  storage 
for  the  water  to  be  used  for  working  the  Canal. 

It  will  be  replenished  from  time  to  time,  in  case  of  need,  by  the  high 
waters  of  Cumbei-land  Basin,  wlnnever  they  rise  over  the  level  of  +  8G  above 
datum.  And  while  low  water  at  that  basin  is  exceedingly  muddy,  the  high 
water  is  generally  pretty  clear,  and  quite  as  admissible  for  Canal  purposes,  as 
that  taken  from  the  Grand  River  to  feed  the  Welland  Canal.  No  excepKon 
can  '.herfore  be  taken  to  the  admission  of  any  tide  water  above  the  low  water 
level  of  the  summit. 

The  low  water  level  of  the  summit  +  80  corresponds  with  the  average  mi- 
nimum range  of  high  water,  taking  the  lowest  neap  lides,  of  each  month,  as 
given  in  the  tidal  observation*?  of  the  Departmental  survey ;  so  that  the 
maximum  range  of  all  neaps  above  that  level,  and  the  whole  range  of  springs 
up  to  +  96,  the  highest  observed,  are  available  for  the  Canal.  Although  we 
may  not  count  on  the  highest  observed  tides  such  as  +  96,  nor  yet  on  the 
Saxby  tide  of  4- 100,  as  feeders,  still  they  must  be  garded  against ;  but  wo  may 
reasonably  take  the  average  monthly  range  of  spring  tides  +  94  as  deduced 
from  the  survey,  or  2  feet  abom  the  assumed  High  Water  of  the  Canal,  as  a 
reliable  source  from  whence  a  supply  can  be  drawn  for  Canal  purposes.  This 
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can  be  drawn  both  through  the  2nd  lock  and  through  the  supply  gates  at  the 
bend  of  the  Laplanche,  while  these  same  structures  by  thfir  reverse  gates 
will  serve  to  shut  out  the  highest  tides  which  cannot  with  safety  be  admitted 
into  the  Canal. 

Tne  quantity  of  water  that  can  be  stored  between  the  fluctuating  surfaces 
of  the  summit  level,  six  feet  deep  and  12^  miles  long  is 

69,696,000  cubic  feet. 

The  Lakes  however  furnish  a  much  larger  storage. 

The  area  of  Round  Lake  is 7,695,600  sq  feet 

"       of  Long  Lake 10,002,800      " 

The  other  smaller  Lakes 7,050,000      " 

Total 24,7^8,400    " 

|Jot  counting  the  floating  boys  around  these  Lakes. 

*  If  these  lakes  are  all  drawn  dowu  6  feet  to  feed  the  Canal  at  its  lowest 
flftage  of  +  86  above  datum,  they  will  afford  a  supply,  or  a  storage  of 

24,7i8,400  X  6=148,490,400  c.  feet 

To  this  add  the  storage  in  the  j                               69.696,000  c  feet 
prism  of  the  Canal  )  

Total 218,185,400    " 

Being  an  average  for  every  ) 

foot  rise  of  i  36,364,400  c   feet 

or  for  every  inch  of  rise  and  fall  -  3,030,560 

It  will  be  shewn  that  this,  with  the  facilities  of  replenishment  by  the 
tide,  is  ample  for  the  service  of  the  Canal,  but  should  the  future  increase  of 
trade  hereafter  demand  a  larger  water  supply,  this  quantity  can  be  doubled, 
limply  by  cutting  a  Canal  6  feet  deep  and  only  one  mile  in  length  through 
flie  Marsh  lands  which  divide  Round  Lake  on  the  Laplanche,  from  liac- 
iDatack  Lake  on  the  Missiquash,  with  other  shorter  cuts  to  connect  these  with 
J^atten  Lake,  and  Long  Lake,  and  the  endless  series  of  Lakes  forming  he 
fource  of  the  Missiquash,  the  surfaces  of  which  are  from  3  to  4  feet  above 
|lound  Lake — thus  uniting  the  head  waters  of  both  rivers,  and  affording 
Additional  fresh  water  for  scouring,  and  ample  storage  for  the  service  of  the 
@anal. 

The  surveys  have  established  the  fact  that  Fori  Lawrence  ridge,  which 
cbvides  the  Laplanche  from  the  Missiquash.  u  an  island  in  ihe  marsh,  so  that 
^e  series  of  lakes  which  empty  into  each  river  can  easily  be  united  in  the 
manner  suggested 
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THE  COMSUMFTION. 

The  working  of  the  Gana',  allowing  for  continuous  lockages  in  both 
directions  from  the  summit,  aud  for  one  lockage  every  15  minutes  during 
the  \^  hours  out  of  every  2i  hours,  demands  50  lockages  a  day,  from  each 
of  the  summit  locks  No  2  and  3,  equal  altogether  to  100  lockages  a  day,  or  50 
vessels  each  way  in  24  hours. 

These  locks  have  lifts  varying  from  4  to  10  feet. 

The  average  lift  of  all  the  locks  may  be  assumed  at  8  feet. 

Then  one  lockage  will  take  270+40+8=86,400  c.  ft.  and  one  hundred 
lockages  will  consume 8,640,000  c.  ft. 

Add  for  10  lokages  towards  Baie  Verte^ 
in  consequence  of  facility  of  entrance  there  1 
at  all  times  of  tide,  which  may  possibly  [ 
be  continued  for  10  days  at  one  time. 
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864,000  c.  feet. 


Add  for  leakage  and  bcouring ^V*9^;000  " 


Total  daily  expenditure 12,000,000" 

when  the  Canal  is  worked  up  to  its  capacity. 

Evaporation  at  the  summit  level  will  be  compensated  for  by  the  rain  fall 
and  natural  springs  which  feed  these  lakes  and  keep  them  always  full  of 
water,  p'-oving  by  this  fact  that  they  are  not  reduced  by  evaporation. 

As  for  infiltration  there  can  be  little  or  no  waste  from  that  cause,  when 
we  reflect  that  the  Canal  is  to  be  cut  deep  into  a  stiff  clay  soil  alieady  satura 
ted  with  water  and  intersected  probably  by  springs ;  and  likewise  that  there 
can  be  no  drainage  through  the  banks  of  the  Canal  to  any  lower  level. 

On  the  second  reach,  the  Tidnish  itself  will  more  than  make  up  for  the 
waste  from  these  causes. 

Therefore  the  lockages,  leakage  and  scouring  are  the  onlyquantitiestobe 
provided  for  under  the  circumstances,  and  the  allowance  of  12  millions  of 
cubic  feet  expenditure  per  day  is  ample  for  the  requirements. 

Then  as  the  volume  of  waters  in  the  Canal  and  in  the  Lakes  between+86 
and+92  on  the  summit  level,  is  218,186,400  c.  feet,  it  will  be  sufficient  to  keep 
the  Canal  in  full  operation  with  110  lockages  a  day,  for  no  less  than  18  days, 
without  any  addition  from  other  sources.  But  the  spring  tides  which  occur 
about  every  14  days  \vill  be  sure  to  render  that  supply  continuous. 

It  will  take  PO  lockages  to  reduce  the  summit  level  one  inch,  and  the 
utmost  etiect  of  a  full  days  consumption  for  110  lockages,  would  not  lower 
the  water  more  than  4  inches. 

These  calculations  shew  that  the  scheme  proposed  for  the  water   supply 
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iB  a  safe  one  ;  at  high  water  in  the  Canal  the  draught  will  be  22  feet,  and  at 
low  water  16  feet,  and  it  will  never  be  necessary  to  draw  down  the  level 
below  low  water  line,  except  when  it  may  be  found  denirable  to  scour  out  the 
Canal. 

In  view  of  the  facts  above  stated  it  might  be  supposed  that  inasmuch  as 

the  draught  to  be  provided  for  is  only  15  feet,  the  bottom  of  the  Canal  might 

'be  elevpted  as  much  as  2  feet  snd  save  so  much  excavation  on   the  summit 

level,  still  leaving  a  range  of  4  feet  for  the  Canal  sui  Tace,  and  aflbrding   a 

stornge  capacity  of  145,457,600  cubic  feet,  equal  to   12  days  supply.    This 

would  appear  lo  be  quite  safe,  but  then  it  must  be  observed  that  there  would 

'be  no  means  left  of  draining  and  improving  the  lands  at  the  head  of  these 

marshes.    By  keeping  the  bottom  down  to+70,  and  reducing  the  level  of 

)the  lakes  to+90,  sufficient  drainage  will  be  atTorded  for  this  object :  or  they 

'may  be  reduced  to  a  still  lower  level  with  belter  effect,  so  long  as  the  surface 

areas  are  not  materially  diminished. 
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'        It  is  no  doubt  quite  as  important  that  there  should  be  reasonable  cou- 
^venlence  of  access  to  both  ends  of  ihe  Canal,  as  that  there  should  be  an  abun- 
dant supply  of  water  for  it.    Looking  first  at 
f 

BAIE  VERTE. 


I        We  find  a  minute  description  of  this  bay  and  the  rr.ode  of  access  to  it  in 
the  sailing  directions  for  the  Gulf  and  River  St.  j  a^vrance  published  in  1871 


,a  copy  of  which  will  be  found  in  the  appendix. 

Jit       It  will  appear  from  reference  to  these  directions  and  the  admiralty  charts, 
*||corrected  up  lo  18G7  that  vessels  can  have  no  difficulty  in  making  this  entrance 
p^O  the  Canel. 

'  4j  The  piers  run  out  from  Roafhe's  Head  which  is  situated  two  miles  to  the 
jEastward  of  Tidni-sh  head,  iv.  a.  N.  N.  E.  direction  so  as  to  protect  the  lock 
jifates  from  the  assault  of  ihe  sea  and  to  favour  the  entrance  and  departure  of 
^^essels  as  much  as  possible  from  all  winds,  more  especially,  for  those  from 
le  Eastward. 


■^      The  entrance  to  ihis  Canal  at  Roach's  Head  is  about  10  miles  N.  N.  W.  of 
l^ugwaiih  Harbaur  where,  if  necessary,  vessels  approaching  from  that  direction 
J^an  find  good  anchorage  and  shelter  until  the  weather  is  favourable  for  run- 
^toing  up  lo  the  Canal.      (See  sailing  tlireclion  in  appendix.) 

W      The  Canal    entrance    is  protocted  from   northerly  and  northwesterly 

-^inds  by  Gape  Tormenline  and  from  the  North  Easterly  winds  by  Prince 

lidward  Island.    The  bay  is  only  open  to  Easterly  winds,  and  the  direction 
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given  to  the  piers  is  such  as  to  give  us  grat  facilities  as  possible  for  entrance 
and  departure. 

BAY  OF  FUNDY  TERMINUS. 

The  bay  of  Fundy  is  remarkable  for  the  extraordinary  range  of  its  tides. 
It  is  one  of  the  wonders  of  the  world,  and  the  wonderis,  that  such  a  prodigious 
volume  of  water  a^,  enters  and  leaves  it  twics  a  day,  does  not  produce  a  greater 
commotion.  On  the  direct  course  up  the  Bay  to  Cumberland  Basin  and  in  the 
Basin  itself,  there  is  no  bore ;  the  water  being  too  deep,  and  the  course  too  direct, 
to  admit  of  such  a  phenomenon.  Having  observed  thtj  operation  of  the  tides, 
both  at  Laplanche  and  au  Lacs,  I  was  surprised  to  see  with  what  ease  and 
regularity  it  was  done.  The  surface  of  the  great  Basin  rises  and  falls  almost 
imperceptibly  all  the  while  preserving,  in  the  absence  of  any  wind,  the  placid 
appearance  of  a  Lake. 

The  range  of  the  tide  at  Saint  John  is  27  feet  for  springs  and  23  for  neaps, 
while,  according  to  the  Departmental  survey,  it  is  48  feet  for  springs  and  38 
for  neaps  at  the  head  of  Cumberland  Basin. 

Here  'hen,  according  to  the  moon's  position,  and  tlie  other  causes  which 
influence  the  tides,  the  water  rises  from  19  to  24  feet  above  the  mean  level  of 
the  sea,  and  falls  from  19  to  24  feet  below  the  same  level,  twice  in  every  24 
hours.  At  one  time  the  water  is  piled  up  to  a  height  of  24  foet  above  the 
average  level  of  the  sea,  and  at  another,  just  so  much  is  taken  out  of  the  bay, 
below  that  level.  Like  the  oscillations  of  a  p-ndulum,  or  the  arms  of  a  ba^ 
lance,  these  vast  bodies  of  water  vibrate  about  the  neatural  axis,  represented 
by  the  average  level  of  the  sea  ;  and  furnish  a  striking  example  of  the  stu- 
pendous forces  that  govern  the  motion  of  the  tides  —  yet  so  gradual  are  the 
changes  that,  with  care  and  skill,  this  Bay  can  be  navigated,  except  in  bad 
weather,  with  perfect  safety. 

The  Admiralty  charts  and  the  elaborate  departmental  survey  of  this 
Basin,  both  shew  that  the  deep  water  comes  up  to  the  mouth  of  au  Lac,  and 
then  turns  off  at  right  angles  2J  miles  along  the  marsh  coast  to  Laplanche  : 
but  it  will  be  observed  that  the  depth  is  not  sufficient  for  any  large  vessel  to 
Approach  either  entrance  at  low  water. 

According  to  tha  sailing  directions  there  is  no  low  water  anchorage 
above  Woody  point,  known  as  the  Sackville  anchorage.  Above  this  ancho- 
rage it  is  remarked  "  only  small  vessels  can  lay  afloat  at  low  water,  but 
trading  craft  can  lay  aground  on  the  mud.  "  A  careful  study  of  these  charts 
and  directions  must  satisfy  any  practical  person  that  it  is  impossible  to  place 
the  entrance  of  'he  Canal  at  any  point  in  this  basin  that  will  be  accessible  at 
all  stages  of  the  tide.  There  is  in  fact  no  navigation  for  vessels  of  15  feet 
draught  at  low  water..  They  can  only  begin  to  move  in  safety  at  half  tide,  or 
at  the  level  of  70  feet  above  datum  fixed  upon  for  entering  the  Canal. 
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So  ^vhcthe^  the  terminus  is  at  Au  Lac,  or  at  Laplanche,  a  half  tide  canal 
is  all  tb.il  can  hn  attained.  But  a  terminus  at  Au  Lac,  as  repr.;seiUed  on  the 
Departmental  Chart,  would  expose  the  lock  gates  to  the  direct  assault  of  the 
sea,  and  the  full  force  of  the  south  west  winds,  the  heaviest  that  beat  upon 
this  shore.  In  such  a  position  it  would  be  impossible  to  maintain  the  lock 
gates,  and  the  difficulty  for  vessels  making  or  leaving  ♦he  entrance  would  be 
serious. 

On  the  other  hand  by  placing  the  entrance  locks  embayed  in  the  mouth 
of  the  Laplanche.  and  under  cover  oJ  Miniidie  Point  and  sheltered  from  thb 
prevailing  South-West  winds,  the  gates  will  be  protected  from  the  sea  aud 
vessels  may  enter  in  safety. 

In  proof  of  the  statement  that  the  South-West  winds  act  with  more  force 
at  Au  Lac  than  at  Laplanch'^  it  is  only  necessr'Ty  to  refer  to  i^<^  character  and 
condition  of  the  Dykes  at  each  place.  At  Laplancho  they  are  o*"  rimple  cons- 
truction and  easily  maintained,  while  at  Au  Lac  they  have  to  be  o','  stronger 
build  and  protected  from  the  sea  by  close  piling  ontsidr,  at  a  very  considera- 
ble expense — so  great  indeed  that  since  the  occurrence  of  ;"e  Saxby  tia^j  in 
1869  many  hundreds  of  acres  of  valuable  marshlands  have  Jeen  abandoned, 
it  being  too  costly  to  restore  the  Dykes. 

When  the  canal  is  in  full  opf^ration  it  will  always  be  necessary  to  have 
the  modern  appliances  of  sleam  tugs  at  each  end,  and  others  in  the  reaches 
for  towing.  In  adverse  winds  vessels  may  remain  in  the  canal  until  a  favo- 
mble  time  comes  for  being  towed  out  to  sea  :  or  if  they  wish  to  leave  their 
anchorage  outside,  they  may  signal  a  tug  to  take  them  into  the  canal. 

r  Before  the  Railway  was  opened  for  trafTic  Amherst  received  its  water- 
borne  supplies  at  the  mouth  of  Sharp's  Greek  a  mile  and  a  half  further  up  the 
basin  :  and  although  no  facilities  whatever  were  created,  either  here  c^. 
the  mouth  of  the  Laplanche,  trading  vessels  have  frequented  these  places 
from  lime  to  time  whenever  there  was  any  business  to  be  done 

We  may  therefore  fairly  conclnde  that  with  suitable  entrance  piers  ai  the 
mouth  of  the  Laplanche  a  safe  and  commodious  harbour  may  be  formed  at 
this  end  of  the  canal  :  easily  accessible  at  all  reasonable  times  whpn  the  flood 
and  ebb  tide  will  permit  of  entrance.  It  will  not  be  denied  that  for  at  least 
3  hours  before  flood  and  3  hoars  after  the  ebb  vessels  can  enter  in  fair 
weather.  This  gives  6  hours  each  tide,  or  12  hours  a  day  ;  or  nure  likely 
12^  hours,  as  assumed  in  the  scheme  now  submitted. 

Objection  may  be  raised  to  the  plan  of  a  canal  which  I  have  submitted, 
on  the  ground  of  it  being  a  whole  tide  canal  at  one  v^nd,  and  a  half  tide 
canal  at  the  other  ;  and  that  twice  as  many  vessels  can  enter  it  at  one  end, 
as  can  depart  from  it  at  the  other. 

The  fact  of  this  anomalous  condition  is  admitted,  but  will  any  one  propose 
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10  have  it  changed?  If,  as  has  been  shewn,  we  jean  have  only  a  half-tide 
canal  at  thf  west  end,  it  becomes  a  choice  between  having  ihai  or  none  at  .ill. 
But  if  we  choose  to  have  the  canal,  it  will  scarcely  be^urged,  for  this  reason, 
that  we  should  aim  at  nothing  more  than  a  half  tide  canal  at  the  East  end, 
where  in  consequence  of  the  limited  range  of  the  tide,  we  have  only  to  sink 
the  entrance  lock  and  piers  three  feet  deeper  to  secure  the^very  great  conve- 
nience and  advantage  of  an  entrance  accessible  at  all  times  of  tide. 

But  if  the  physical  conditions  are  such  as  to  preclude  the  possibility  of 
a  whole  tide  canal  throughout,  and  if  the  increase  of  trade  should  here.ifter 
demand  greater  accomodation  than  the  t^ingle  line  of  locks  will  alford,  then  by 
doubling  the  locks  at  Cumberland  Basin  we  can  pass  as  many  vessels  through 
them  in  12  hours,  as  can  bo  pase  I  through  the  single  lock  at  Bale  Verte  in  24 
hours.  In  this  way  the  conditions  could  be  equalized,  and  the  half  tide  canal 
at  one  end,  be  made  to  do  as  much  work  as  the  whole  tide  canal  at  the  other. 

And  if  it  could  be  shewn  that  the  trade  at  the  outset' would  demand  this 
accomodation,  I  would  be  disposed  to  go  even  further,  and  advise  at  once  to 
build  a  set  of  double  combined  locks  at  the  Laplanche,  because  this'arrange, 
ment,  vnder  the  circumstances,  presents  many  structural  advantage.s.  The 
more  prudent  course  however,  seems  to  be,  to  await  the  resu'*  "f  the  opening 
of  the  canal,  built  in  the  most  economical  manner,  consistent'wim  efTiciencv : 
and  see  what  the  actual  requirements  of  tlie  trade^may  be,  before  embaiking 
in  any  more  expensive  works. 

THE  OTHER  PROJECTED  LINES. 

The  second  profile  on  the  plan  is  that  of 

THE  LAPLANCHE  AND  TIDNISH. 

Of  the  Departmental  survey.  This,  according  to  the  report,  is  17.19  miles 
in  length  from  shore  to  shore,  and  19.63  miles  to  low  wat'i-,  with  7,200  lineal 
feet  of  piers  at  the  west  end,  and  18,400  feet  at  the  east  end.  According  to 
the  same  report  the  total  quantity  of  excavation  on  this  line  is  21,383,^47  cubig 
yards  of  which  3,680,529  cubic  yards  are  solid  rock.  The  great  dilTerence 
hptween  the  quantity  of  work  on  this,  and  on  the  located  line  is  accounted 
for,  in  the  first  place  by  the  fact  that  1  have  selected  a  lower  leveliorthecanai 
where  much  less  rock  is  found  and  where  the  other  excavation  is  rtduced  to  a 
minimum.  1  he  located  line  passes  through  Long  Lake  a  mile  to  thu  west- 
ward of  the  point  where  the  above  line  is  in  cutting  from  30  to  40  feet  deeper, 
and  where,  as  may  b?  seen  by  the  profile,  an  immense  body  of  solid  rock 
would  have  to  be  excavated.  In  the  next  place,  this  line  passes  directly  over 
the  high  ground  to  Tidnish  Head,  on  a  shorter  course,  but  encountering  no 
end  0.  unne  essary  work. 

It  will  be  seen  that  by  descending  into  the  Valley  of  the  Tidnish,  locking 
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down  at  Doyle's  Mill,  and  by  raising  its  level  5  feet  over  high  water,  a  large 
amount  of  excavation  can  be  saved 

THE  MISSIQUASH  LINE. 

Of  the  Departmental  survey,  the  third  line  on  the  profile,  starts  from  the 
mouth  of  the  Au  Lac  sweeps  round  the  base  of  the  Cumberland  ridge,  and 
ascends  the  Missaquash  Valley,  crossing  this  river  and  uniting  with  the  au 
Lac  line,  at  the  head  waters  of  that  river,  its  length  to  Tidnish  head  from 
ihore  to  shore  is  18.86  miles,  and  between  low  water  at  each  bay  21.45 
.  miles.  It  has  •1,000  feet  lineal  of  piers  at  the  West  end,  and  18,400  feet  at  the 
East  end.  The  report  shews  the  total  quantity  of  excavation  to  be  22,640,743 
;Cub  c  yards,  of  which  1,207,508  cubic  yards  are  solid  rock. 

The  proper  location  of  a  line  by  the  Valley  of  Missiquash  would  be  as 
follows  :  Starting  fro.n  G\    \berland  Basin  on  the  West  side  of  Tongues 
"Island,  and  about  half  way  between  that  Island  and  Cumberland  Creek,  it 
would  pass  in  a  direct  Une  up  the  valley  towards  the  point  where  the  Pro- 
vince boundary  intersects  the  Missiquash,  and  then,  from  a  point  opposite  the 
jtide  feeder,  proceeds  in  a  straight  hue  through  Round  Lake  until  it  intersects 
ithe  recent  location  of  the  Laplanche  Line.    Next  to  the  Laplanche  line,  this 
is  the  mos  favourable  one  that  could  be  found.     It  is  but  a  trifle  longer  but 
the  quantity  of  rock  and  earth  excavation  would  be  much  greater  than  on  the 
Laplanche  Line. 

^W      But  the  more  seriotis  objections  to  this  line  are.  (1),  The  exposure  of  the 

locks  at  the  Western  on  trance  to  the  action  of  the  waves,  and  (2),  the  inter- 

vference  with  the  tide  feeder  for  forming  Marsh  lands.    Any  canal  that  is 

;  J)uilt  must  be  isolated  from  the  river,  as  well  for  its  own  protection,  as  for 

leaving  open  the  means  of  forming  new  marsh  lands. 


THE  AU  LAG  AND  TIDNISH  LINE. 

^'^  Since  the  time  that  Robert  C.  Minnitte,  Land  Surveyor,  first  traced  out  a 
i^ine  for  a  Canal  between  Cumberland  basin  and  Bale  Verte,  by  the  Tantamar, 
'^u  Lac  and  Tidnish  rivers,  in  the  year  1822,  this  seems  to  have  been  the 
^'favoured  route.  It  is  i9commended  by  Francis  Hall,  Civil  Engineer,  who  fol- 
'*lowed  Minnitle's  line,  pretty  closely  in  1825,  For  an  8  feet  Navigation  with 
'^  locks  105^  X  20J  X  8  feet,  he  proposed  to  make  use  of  SJ  miles  of  the  Au 
iJLac  from  its  Junction  with  the  Tantamar,  and  reported  that  the  length  of 
^Tkrtificial  navigation  between  Au  Lac  river  and  Tidnish,  was  only  1 1  miles 
%id  241  yards  while  tho  total  distance  between  low  water  anchorages  at 

Either  end  was  19J  miles.    His  estimate  for  a  canal  of  this  description  was 

iB67,728.14.10. 


lb 

Mr.  Hall's  rlans  were  submitted  to  Thomas  Telford,  the  founder  of  the  Ins- 
titution of  Civil  Engineers,  who  in  a  report  printed  without  date,  and  follow- 
ing the  line  traced  out  by  Mr.  Hall,  changed  the  levels,  reduced  the  number 
of  Locks  to  4,  and  furnished  an  estimate  for  a  canal  of  13  feet  naviga  ion 
with  locks  150  x  40  x  13  feet,  amounting  to  £155,898.5.5  sterling.  After  tuis, 
in  1843,  we  have  the  examination  plans  and  report  of  Captain  Crawley,  Royal 
Engineers,  of  the  Petitcodiacand  Memramcook  routes  to  Shediac,  and  likewise 
the  Au  Lac  and  Tidnish,  from  Cumberland  Basin  to  Bale  Verte.  While  he 
looked  upon  the  latter  as  the  most  natural  position  for  a  channel  of  commu- 
nication between  the  Bay  of  Fundy  and  the  Gulf  of  St.  Lawrence,  he  con- 
sidered the  construction  of  any  canal  of  the  ordinary  description  impracti- 
cable. 

According  to  the  Depaitmenlal  Survey,  the  accuracy  of  which  cannot  be 
doubted,  the  line  holween  Au  Lac  and  Tidnish  Head  is  18.84  miles  long,  from 
shore  to  shore,  and  the  total  length  between  low  water  at  each  bay,  is  21.43 
miles.  The  total  quantity  of  excavation  is  given  in  the  report  at  22,057,633 
cubic  yards,  2,472,054  cubic  yards  of  which  is  rock. — The  length  of  piers  at  the 
"West  end  is  4,000  feet,  and  at  the  East  end,  18,A00  feet. 

Having  pointed  out  the  objections  to  this  line  in  my  report  of  the  27th 
August  last,  (see  appendix)  it  is  unnecessary  to  repeat  them  here.  They  have 
been  fairly  staled,  and  are  sufficient  to  shew  that  this  line  is  inadmissible.    , 


MEMRAMCOOK  AND  SHEDIAC  LINE. 

A  line  was  explored  for  a  canal  between  Dorchester  Island,  on  the  Bay 
of  Funday  and  Shediac  Bay  up  the  Valley  of  Memramcook,  by  Robert  C. 
Minnilte,  as  early  as  1823,  and  was  afterwards  surveyed  and  reported  on  by 
Francis  Hall,  G.  E.  in  1825,  and  by  Captain  Crawley,  Royal  Engineers  in  1843, 
Plans  and  profiles  of  the  first  and  third  mentioned  surveys  are  now  in  thg 
possession  of  the  Government.  It  was  known  the  latter  had  reported  "  that 
the  deficiency  of  head  water  renders  the  construction  of  a  canal  of  the  ordina- 
ry description  impracticable,"  but  in  consequence  of  representation  made  to' 
tne  Governmt'iit,  while  Mr.  Stark  was  engaged  in  the  Location  Survey  of 
tne  Laplanche  line,  1  received  your  instructions  to  have  this,  and  the  Moncton 
line  examined  once  more.  The  principal  object  of  this  survey  was  to  see  that 
the  projected  lines  in  New-Brunswick  had  received  proper  engineering  treat- 
ment in  previous  explorations,  and  to  test  the  accuracy  of  previous  surveys. 
As  soon  therefore  as  this  test  was  applied  the  further  prosecution  of  the 
surveys  was  discontinued.  It  was  considered  useless  to  expend  any  more 
time  and  money  upon  lines,  which  were  found  on  first  examination  to  illus- 
trate in  the  most  forcible  manner  what  Captain  Crawley  meant  when  he 
designated  them  as  ((impractJcaWe.  I) 
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To  bi»  satisfied  of  this,  it  is  only  necessary  to  look  at  the  sheet  of  compa- 
rative profiles,  herewith  submitted,  and  to  consider  the  following  statement. 

The  Momramcook  lino  from  shore  to  shore  is  22.92  miles  long,  and  from 
and  to  end  of  entrance  piers,  25.59  miles.  The?  quantity  of  excavation  is  not 
given  because  of  the  considerations  which  follow. 

If  there  was  water  to  supply  the  canal  at  the  summit,  'G  locks  would  bo 
required,  and  28.200  lineal  feet  of  pier  work,  but  as  all  tlio  vviter  available 
is  only  a  fractional  portion  of  the  quantity  required  for  working  the  canal, 
the  construction  of  locks  is  not  to  be  entertained. 

Then  if  we  have  the  hardihood  to  look  at  a  thorough  cut  through  the 
country  for  a  tide  canal,  it  will  be  seen  to  require  an  excavation  through 
rock  and  earth  25  miles  long,  and  a  115  feet  deep  at  the  summit.  The 
cubic  contents  of  such  a  cutting  would  be  prodigious. 

THE  MONCTON  AND  SIIEDIAC  LINE. 

This  line  is  even  less  favourable  for  a  canal  than  the  Memramcook,  and 
the  quantities  of  excavation  are  not  given  for  the  same  reason.  It  is  supposed 
that  the  mere  statement  of  the  facts  of  the  survey  are  sulTicieut  to  satisfy  any 
one  that  it  cannot  for  a  moment  be  ontertainel 

The  length  of  artificial  navigation,  wore  any  navigation  possible,  would 
•^be  34.69  miles,  and  the  number  of  locks,  if  there  were  any  water  to  work 
them,  would  be  nineteen. 

li  The  only  source  of  supply  for  a  canal  from  Moncton  to  Shediac  is  a  little 
"basin  among  the  hills  known  as  Humphrey's  Pond  about  500  acres  in  extent, 
with  a  very  limited  drainage  area  to  feed  it.  It  is  now  used  for  milling 
purposes. 

Should  the  construction  of  a  tide  canal  bo  propounded,  it  would  require 
a  thorough  cut  of  17  miles  in  length,  betwecyi  Moncton  and  Shediac  and  150 
feet  deep  at  the  summit.  It  would  also  be  necessary  to  throw  a  dam  across 
the  mouth  of  the  Petitcodiac,  in  order  to  kill  the  bore,,  and  .make  slackwater 
navigation  up  to  Moncton,  a  distance  of  17  miles  more,  through  the  most  of 
which  a  channel  would  have  to  be  dredged. 

■^'        I  think  it  is  only  necessary  to  state  these  leading  facts  in  regard  to  the 
•projected  lines  through  New  Brunswick,  between  the  Bay  of  Fundy  ani  She- 
diac to  shew  conclusively,  that  the  idea  of  constructing  a  navigable  canal 
Neither  by  Memramcook  or  Moncton  is  not  to  be  entertained,  and  is  not  worthy 
4of  serious  discussion. 

THE  ESTIMATE. 

My  estimate  of  the  cost  of  constructing  a  canal  of  the  dimensions  recom- 
mended by  the  Cana}  .Commission  100  feet  at  bottom  and  15  feet  clean 
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.Iraiighlol  water,  with  locks  270+  40+  15  by  Ihc  Laplau  he  ami  Tiduiahliiio 
located  by  Mr.  Blark,  is 

^5,317,000 

But  if  tlie  rock  excavation  bt3  reduced  to  50  toet  in  width  at  bottom  as 
herein  suggested  the  estimate  in  this  case  will  bo 

«5,000,000. 
This  estimate  is  made  up  of  the  following  items. 

C.  yds. 

r  In  earth 9,160,000 

For  Excavation   ^  In  rook 440,000 

I  Moss 1,090,000  ^      $3,517,000 

For  embankments  Baie  Verte 268,000 

For  4  Locks 793,000 

For  one  Railway  and  4  common  road  bridges 69,000 

For  entrance  Piers  at  Bay  of  Fundy  and  Baie  Verte *  365,000 

For  Tidnish  dam  and  for  waste  weirs  and  stop  gales 105,000 

For  land,  land  damages,  damages  to  property,  enginee- 
ring and  superintendence 200,000 

TJ'E  METHOD  OF  PROCEEDIN(}  WITH  THE  WORK. 


The  foregoing  estimate  is  based  on  the  supposition,  that  the  whole  of  earth- 
work including  clay,  sand  and  muck  shall  be  removed  by  manual  labour,  or 
by  mechanical  means  of  some  sort,  and  at  prices  snfRcient  to  cover  the  cost 
of  performing  the  wotk  in  the  ordinary  manner. 

I  propose  however  to  remove  the  principal  part  of  this  earthwork  —  it  is 
impossible  to  say  how  much  —  by  means  of  the  tidal  power  of  the  Bay  of 
Fundy. 

From  the  foregoing  description  of  the  tidal  phenomena,  in  this  wonderful 
bay  as  well  as  from  a  consideration  and  appreciation  of  the  scouring  effect  of 
the  tides  as  seen  in  the  four  rivers  which  drain  the  Amherst  and  Sackville 
marshes,  unassisted  by  art ;  as  well  as  in  the  tide  feeders  constructed  for 
making  new  marine  marsh  lands,  it  will  be  understood  that  these  forces  are 
very  great,  and  yet  that  they  can  he  turned  to  useful  purposes. 

It  is  well  known  that  the  scouring  effect  of  the  tide  is  in  direct  propor- 
tion to  the  fall  and  volume  of  the  water  employed  in  the  operation. 

It  is  proposed,  in  the  first  place,  to  excavate  through  the  marsh  lands  on 
the  summit  level,  and  in  the  axis  of  the  canal,  a  channel  fifty  four  feet  wide 
at  surface,  eighteen  feet  wide  at  bottom  and  eighteen  there  profeeteed  abouts  ; 
and  with  the  material  taken  from  this  cut  to  form  embankments  on  either 
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»ido,  at  proper  distances  from  the  centre  line  to  allow  for  the  full  wirhh  of 
the  canal,  including  its  slopes  and  borms  These  banks  to  serve  as  dykes  ef- 
fectiially  to  isolate  the  canal  from  the  adjacient  lands ;  and  to  be  rais>'d  to 
h102,  01  two  feet  above  the  Suxby  tide.  They  will  bo  ten  foet  high  abovo 
the  marsh  and  twenty  foot  wide  at  top,  and  thus  form  a  good  waggon  road 
on  both  sides  of  the  canal,  which  will  be  of  great  con"enience  in  carrying  on 
the  works. 

This  gullet  with  its  attendant  dykes  is  lu  be  curried  from  the  mouth  of 
the  Laplanche  all  across  the  marsh  lands  and  through  Long  Luke  to  the  high- 
land at  the  watershed,  and  again  from  the  East  side  of  this  dividing  ridge  to 
the  site  of  the  third  lock  on  the  Tidnish  River. 


One  or 


illcts  of  smaller  di 


more  gullets  oi  smaller  unnensions  are  to  bo  cut  i,:"-ou^u  Hii  moss 
at  the  summit,  to  drain  it  and  dry  it  up  so  that  it  can  be  burned.  When  this 
is  accomplished,  a  channel  is  to  bo  cut  through  the  earth  and  rock  at  the 
summit,  of  such  dimensions  as  may  bo  considered  best,  and  at  some  conve- 
nient point  in  this  channel  a  temporary  guard  and  stop  gate  will  be  placed  to 
alTord  the  means  of  controlling  the  current  through  it.  Another  temporary 
stop  gate  may  be  necessary  between  the  second  lock  and  the  Intercolonial 
Railway,  but  this  is  not  considered  imperative. 

While  this  work  is  in  progress  steam  dredges  are  to  be  set  at  work  on 
the  Tidnish  to  straighten  the  channel  across  the  flats,  and  to  deposit  the  stuff 
taken  there  from  into  the  bends  of  the  old  crooked  channel,  so  as  to  give  a 
proper  direction  to  the  current  which  is  designed  to  enlarge  and  complete  it. 

It  will  be  necessary  to  proceed  at  once  with  the  construction  of  the  swing 
bridge  for  the  Intercolonial  Railway,  as  before  described,  taking  care  that  the 
work  is  pbiformed  in  the  most  perfect  manner  so  as  to  prevent  the  possibility 
of  that  important  structui  -^  being  affected  by  the  scouring  current  either  du- 
ring the  construction  of  the  canal  or  after  it  is  open  for  traffic. 

Temporary  fixed  bridges  may  be  thrown  over  this  channel  where  it  cros- 
ses the  common  roads,  and  protected  by  piles  brush  and  stones  if  necessary. 

The  permanent  supply  and  stop  gates  at  the  bend  of  the  Laplanche  may 
also  be  proceeded  with  at  once,  but  it  will  be  better  not  to  commence  the  first, 
second  and  third  locks  until  the  channel  has  been  scoured  out,  —  but  in  the 
mean  time  the  materials  for  them  may  be  delivered  and  prepared  for  building 

The  cut  across  the  Tidnish  point  however,  and  the  construction  of  the  sea 
embankment,  forming  the  basin  above  lock  No.  4,  as  well  as  the  lock  and 
piers  may  be  commenced  and  proceeded  with  immediately  after  the  work  is 
let. 

Then,  when  all  these  works  are  properly  provided  for,  and  the  channel 
cut  through  the  summit ;  and  an  out-fit  of  st^am  dredges,  tugs,  scows,  and 


harrows  has  been  provided,  and  a  teleg»'aph  established  for  instantaneous 
communication  from  end  to  end  of  the  canal,  the  high  water  of  Cumberland 
basin  may  be  admitted  into  it  and  allowed  to  take  its  course  freely  to  Baio 
Verte,  and  its  effect  during  each  tide  carefully  noted. 

According  to  the  state  of  the  tides  the  fall  from  Bay  of  Fimdy  to  Baie 
Verte,  at  high  water,  will  vary  from  14  to  24  feet,  producing  a  velocity,  if 
uniform  throughout  varying  from  2  to  5J  miles  an  hour,  the  least  of  which 
is,  8  Hcient  to  sweep  along  sand,  gravel  and  rounded  pebbles.  The  scour 
may  be  increased,  checked  or  altogether  stopped  at  any  time,  and  twice  a 
day  ths  channel  will  be  laid  bare  for  inspection,  so  that  its  progress  may  be 
seen  and  regulated.  During  the  continuance  of  this  tidal  scour  which  will 
be  materially  assisted  by  the  back  water  from  the  lakes,  the  dredges,  scows 
and  harrows  should  be  kept  at  work  breaking  down  the  harder  parts  of  the 
slopes  and  bottom,  removing  stones  and  so  giving  proper  direction  to  the 
current. 

The  floating  bog  below  Long  Lake  may  be  cut  up  into  convenient  pat- 
ches, and  floated  out  to  sea.  In  this  way  it  is  believed  the  most  of  it  may  be 
got  rid  of  at  a  trifling  cost. 

It  is  of  course  impossible  to  estimate  the  length  of  lime  that  may  be 
required  to  accomplish  the  work  if  conducted  in  this  manner.  But  I  am  free 
to  say,  that  while  it  is  the  most  economical,  it  is  also  likely  to  prove  the  most 
expeditions,  and  the  most  effectual  way  of  removing  the  material.  Twice 
every  day,  rain  or  shine,  fair  or  foul,  night  and  day,  winter  and  summer, 
the  operation  continues,  and  with  increasing  effect  f'-c.:)  month  to  month, 
until  it  is  found  necessary  to  put  a  final  stop  to  it. 

In  no  other  way  will  it  be  possible  to  deal  so  eflectually  with  the  quick- 
sands which  are  more  than  likely  to  be  met  with  in  the  course  of  the  exca- 
vation. A  running  sand  cannot  be  excavated,  but  it  nan  be  washed  away  by 
a  very  moderate  current.    This  point  alone  should  decide  the  question. 

If  the  most  of  the  material  can  be  thus  disposed  of,  instead  of  covering 
valuable  marine  marsh  lands  with  useless  spoil  banks,  then  the  width  of  land 
required  for  the  canal  can  be  reduced  with  advantage. 

It  vdll  naturally  be  asked,  what  is  to  become  of  the  five  or  six  millions 
of  cubic  yards  of  stuff  washed  out  of  this  canal  if  removed  in  this  way  ?  The 
greater  part,  I  think,  will  be  thrown  into  the  shallow  water  of  Baie  Verte, 
and  will  there,  by  the  force  f  the  east  winds,  to  which  this  Bay  is  open,  be 
deposited  chiefly  along  the  shore,  and  go  to  from  valuable  marine  marsh 
lands  for  the  benefit  of  the  proprietors  along  this  coast.  The  rest  will  settle 
on  the  shallows  of  this  bay  which  are  not  now,  and  never  will  be  of  any  uso 
for  navigation. 

It  is  not  likely  the  fishery  grounds  in  B^^ie  Verte  can  receive  any  per- 
pif^nent  injury  irom  this  qccessiqn  to  its  n}ud  deposits  bpcause  it  is  well  known 
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that  the  more  valuable  shad  fisheries  of  Cumberland  Basin  have  a  bottom 
precisely  similar  to  that  which  this  material  will  supply. 

On  the  other  hand,  it  will  do  little  or  no  harm  to  send  back  to  Cumber- 
land Basin  a  small  fractional  portion  —  an  infinitesimal  amount  of  the  same 
material,  which  in  the  ages  that  are  past,  its  own  waters  have  thrown  upon 
the  land :  while  the  scour  at  the  mouth  of  the  Laplanche  will  materially 
improve  this  entrance  to  the  canal  and  possibly  prepare  better  sites  for  the 
two  entrance  locks. 

THE  CONTRACTS. 

If  the  works  are  conducted  in  uie  manner  here  suggested,  it  will  be  for 
the  advantage  of  the  contractor,  as  well  as  for  the  interest  of  the  Government, 
that  the  canal  should  be  let  either  in  one  contract,  or  certainly  in  not  more 
than  Uv(»  contracts ;  making  the  division  in  the  latter  case  at  the  mouth  of 
the  Ti(lnish. 

The  contract  from  Laplanche  to  Tidnish  should  be  let  in  one  bulk  sum, 
with  a  schedule  of  prices  attached,  merely  for  the  conveniance  of  making 
the  progress  estimates.  The  contractor  to  take  the  risk  and  benefit  of  the 
scouring  operations,  and,  with  the  app-oval  of  the  resident  Engineer,  directing 
the  works  in  his  own  way,  so  as  to  receive  the  full  benefit  of  the  scouring 
process. 

The  contract  from  the  mouth  of  the  Tidnish  to  Roach's  Head  should  be 
let  only  by  schedule  prices. 

I  have  the  honor  to  be, 
Sir, 
Your  obedient  servant, 


SAMUEL  KEEPER, 

M.  Inst.,  C.  E. 


Ottawa,  18th  February,  1873 


